~/ Fifty-one consecutive patients with trigeminal neuralgia underwent 52 procedures for microvascular decompression of the trigeminal nerve root entry zone. There was an 85% early success rate; however, after a longer follow-up period, a 13% late recurrence rate was found. In all, 60% of the patients experienced some form of complication, but in only 23% was the complication persistent.
M
ICROVASCULAR decompression of the trigeminal nerve at its root entry zone is one of the methods currently available for the treatment of trigeminal neuralgia. Its value, risks, and limitations have been defined, but many of the reports to date have a relatively short follow-up period, and few describe late recurrence rates. This communication reviews the experience of our medical center with this procedure over a 4-year period, and provides a new perspective on the late recurrence rate.
Summary of Cases

Patient Population
This series consisted of 51 consecutive patients who underwent 52 microsurgical vascular decompression procedures of the trigeminal nerve (Jannetta procedure) at the University of California, San Diego, (UCSD) Medical Center during the years 1976 to 1980. Each patient presented with the symptomatology of typical trigeminal neuralgia. Surgery was performed by one of four neurosurgeons at the UCSD Medical Center.
Follow-up data were obtained on all patients sufficient for the variable analysis of this study. The follow-up period ranged from 1 to 53 months. Followup information was obtained from 31 patients by direct telephone contact after chart review. Thirteen patients could not be contacted by telephone, but information for more than 1 year after surgery was recorded in the chart. The other seven patients who could not be contacted by telephone had less than 1 year's follow-up data in the chart, but the information was sufficient for analysis.
Of the 51 patients studied, 20 (39%) were male and 31 (61%) female. The average age of the patients at the time of surgery was 60.3 years, with a range of 33.2 to 90.7 years (males averaged 62.2 years, and females 59 years at surgery). The average duration of symptoms was 7.6 years, with a range of 1 month to 25 years. The average age at onset of symptoms was 52.7 years, with a range of 27.8 to 81.7 years.
Before coming to surgery, each patient had tried an average of two different therapeutic modalities. Fortytwo patients (82%) had previously been taking carbamazepine (Tegretol); 26 (51%) had been tried on diphenylhydantoin (Dilantin); and 48 (94%) had been receiving at least one of these drugs. Fourteen patients had undergone ablative peripheral nerve procedures, and nine had been treated with percutaneous thermal coagulation of the Gasserian ganglion. Four had received some other form of treatment. Table I summarizes the therapies utilized prior to microvascular decompression surgery.
One patient had bilateral pain and underwent two separate operations: for the purposes of analysis of results, each operation is considered as one patient. 
Surgical Findings
A summary of the surgical findings in these 52 procedures is presented in Table 2 . In 40 cases (77%), an artery was found near the sensory root of the trigeminal nerve as it entered the pons. In seven cases (13%), a vein was identified in this region. In one case (2%), both an artery and a vein were found and, in yet another case (2%), capillaries were found encasing the nerve root. In summary, there were 49 cases (94%) where some type of vessel was noted near the trigeminal nerve root entry zone. In 25 of these cases (51%), the surgeon described grooving or indentation of the nerve by the offending vessel. In six additional cases (12%), the vessel was said to be impinging upon or pressing against the nerve. In the remaining 18 cases (37%) in which a vessel was found near the nerve, no description of contact was given in the operative report. In all 49 cases where some type of vessel was noted near the trigeminal nerve, a piece of plastic sponge was fitted between the vessel and the nerve.
Of the three remaining cases, one involved a cholesteatoma impinging upon the trigeminal nerve. In one case, no operative report could be found. The third case involved the one patient with bilateral pain who received two separate operations. At her first surgery, vessels were found impinging on the trigeminal nerve (her first operation is included among the 49 cases described previously). Subsequently, the contralateral tic pain, which had been present but mild prior to the first surgery, began to escalate. At 3 months postoperatively, she underwent a second procedure on the contralateral side. No vessels were found near the trigeminal nerve root entry zone, but a generalized inflammatory process of the arachnoid was noted.
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Pain Relief
The data for pain relief are summarized in Table 3 . Forty-four patients (85%) were pain-free 1 month after surgery. The remaining eight (15%) had either experienced no relief of pain or had significant recurrence of pain in the immediate postoperative period (defined as within 1 month of surgery). The 44 patients who obtained initial relief of pain have now been followed for an average of 23 months, with a range of 1 to 53 months. Seventeen of these patients have been followed more than 3 years. Of these 44 patients, seven (16% of the group; 13% of the total series) have subsequently experienced return of pain beyond 1 month of their operation. This pain returned an average of 14 months after surgery (range 1.5 to 33 months).
Of the 15 patients who either experienced no relief or had return of pain, five described this pain as mild, four called it moderate, and six believed it to be severe. All 15 patients had described their preoperative pain as severe. At the time of follow-up review, nine of these patients were taking carbamazepine or phenytoin. Two of these 15 patients underwent percutaneous thermal coagulation of the Gasserian ganglion subsequent to their Jannetta procedure. Two were controlling their pain with analgesics alone, and two were doing nothing for their pain. A review of the operative reports of these 15 failures showed that in seven (47%) of them the surgeons described indentation or grooving of the trigeminal root entry zone Late results of vascular decompression for trigeminal neuralgia by an offending vessel; this is the same percentage of grooving as found in those who obtained relief from the procedure.
Postoperative Complications
For the purposes of this analysis, failure to relieve pain initially or return of pain are not included as complications. Twenty-one patients (40%) reported no postoperative complications. The remaining 31 (60%) experienced a total of 44 complications (Table 4) . Nineteen patients (37%) experienced only transient complications (generally clearing in a few days, occasionally requiring weeks for complete resolution), whereas 12 (23%) experienced complications that were more persistent in nature (still present after 3 months).
Nineteen patients had transient complications: there were 10 cases with a total of 16 transient cranial nerve dysfunctions, six patients with transient ataxia, two with aseptic meningitis; two with herpes oralis, one with a minor wound infection, and one with a cerebrospinal fluid leak which required reinforcement of the skin sutures. Of the 12 patients with persistent complications, 10 had a total of 14 cranial nerve dysfunctions, one suffered an intraoperative stroke secondary to an air embolism and has been left with aphasia and apraxia, and one has numbness in the distribution of the greater occipital nerve secondary to interruption of that nerve during incision. Table 5 presents an analysis of the cranial nerve complications.
Discussion
The surgical treatment of trigeminal neuralgia closely parallels the development of modern neurosurgery. Numerous surgical approaches to the problem have developed as a result of the uncertainty surrounding the etiology of the disease. One of the most controversial explanations for the disease currently is that it is due to distortion and compression of the trigeminal nerve root entry zone by one or more tortuous vessels. Dandy 2 and, later, Gardner and Miklos 3 were the first to propose the vascular and compressive etiologies, respectively; however, it was Jannetta 4 who took the definitive step in developing and popularizing the posterior fossa microscopic neurovascular decompression operation for the treatment of trigeminal neuralgia. In the last several years, there have been scattered reports of the results of this procedure by various neurosurgical centers. However, the follow-up period has been short in some of these series, and none has reported a significant incidence of late recurrence.
Dandy 2 appears to be the first surgeon to suggest vascular cross-compression as an etiology of trigeminal neuralgia. He reported arterial compression in 30.7% of his cases operated on by the occipital route, and venous compression in another 14%. Dandy, however, made his observations without the benefit of an operating microscope. Jannetta, 4 with the aid of such an instrument, observed that 88% of his patients had some microvasular abnormality of the trigeminal root entry zone which he believed was responsible for their tic pain. In the present series, the operating surgeons incriminated vessels as the cause of neuralgia in 94% of the cases. These figures certainly support the concept that trigeminal neuralgia is most commonly a consequence of mechanical distortion and irritation by vascular compression at the root entry zone. However, inadequate data on the extent of contact in some of the cases, and the lack of a control group in a living series of patients without symptoms make it very difficult to draw conclusions about a definite causeand-effect sequence. Jannetta 4 has described a series of 67 microsurgical vascular decompression procedures for 61 cases of trigeminal neuralgia. He reported that 54 patients obtained significant relief from the initial procedure, six patients experienced early recurrence of pain, and one patient died postoperatively. Of the six early recurrences, three obtained relief after a second operation, one continued to suffer pain despite a second procedure, and two had recurrences so mild as to not warrant a second operation. Of the 54 patients who were initially relieved of their pain, one developed progressive symptoms starting 2 years postoperatively, and was subsequently rendered pain-free by a second operation. Jannetta's follow-up period extended to a maximum of 10 years. Apfelbaum 1 reported a series of 55 patients, in which 52 patients obtained relief after the initial procedure (of the three failures, one patient was rendered pain-free after a second operation). Thirteen of these 52 patients experienced some recurrence of pain in the weeks following surgery, although only five experienced what Apfelbaum considered to be significant return of pain. His follow-up period ranged from 1 to 14 months, and averaged 6.2 months. In a series of 50 patients reported by Wilson, et al., 5 42 were rendered pain-free by a single operation, five experienced mild early recurrence of pain, two reported severe early recurrence of pain, and one obtained no relief from the initial procedure (this patient was rendered pain-free after a second operation). These authors reported no late recurrences in a follow-up period that ranged from 4 months to 5 years.
Of these 166 cases culled from the literature, 31 were described as having either no relief of pain from the initial procedure or some degree of recurrence. It is interesting that only one of these 31 patients was clearly labeled as having a late recurrence. This contrasts sharply with our 13% recurrence rate beyond the 1st postoperative month, with return of pain occurring an average of 14 months postoperatively.
This report also describes a higher rate of both transient and late complications when compared to other series. Jannetta 4 reported a series of 67 microsurgical vascular decompresion procedures in 60 patients with trigeminal neuralgia, with a total of 12 complications (11 transient complications, and one death). Wilson, et aL, 5 reported a series of 51 such operations in 50 patients with a total of eight complications (all but one was transient; there were no deaths).
Conclusions
Trigeminal neuralgia is a benign, albeit very debilitating disease. Although its etiology remains obscure, current theory suggests mechanical irritation by an offending vessel at the nerve root entry zone of the trigeminal nerve. Numerous surgical and medical procedures are available which provide substantial relief for the majority of patients. However, insufficient data are available at present to state unequivocally which therapeutic modality is optimal in all cases. The present study indicates that one can expect an overall 85% initial relief of pain, but late recurrences do occur. Further studies are needed to document the true extent of this phenomenon.
